The initial reports in this issue of two new studies of childhood brain cancer and 60-Hz magnetic fields (1,2) illustrate a few general observations on evolving research in this area.
Poole
Control-selection biases are still potentially important, but are still poorly understood. The principal biases pertain to the use of random digit dialing and to selecting controls "nonconcurrently," i.e., after the cases were diagnosed (9) . Both studies in this issue (1, 2) used random digit dialing. The problem with this control-selection method is primarily one of analytic control of variables such as parental income, education, and occupational class, since control groups selected in this way are suspected to be of spuriously high socioeconomic level (9) (10) (11) . The magnitude and even the direction of any uncontrolled bias might vary from one study to another (9) . Review of studies using random digit dialing should include careful assessment of the adequacy with which indicators of socioeconomic status are measured and controlled.
Bias due to nonconcurrent control selection is a somewhat more complicated matter. The Los Angeles study (1) was partially nonconcurrent; the cases were diagnosed in 1984-1991, but enrollment of controls did not begin until 1989. To the authors, this design feature explains the elevated relative risk estimate in the underground wire code category. Unfortunately, the report of the Washington State study (2) does not provide the basic information on the time lag, if any, between case diagnosis and control selection.
Two clarifying points may be helpful. The first is that bias would arise from nonconcurrent control selection only because potential controls in one or more wire code categories, e.g., the underground category in the Los Angeles study (1) , died or moved away from the study area in greater proportions than did those in the other categories between the time of case diagnosis and the time of control selection. In-migration, e.g., of Latinos into Los Angeles County (1), during this interval is not of concern if children arriving after the diagnosis date are properly excluded.
The second point is that this hypothetical bias is empirically testable. Far from being an all-or-none phenomenon, nonconcurrent control selection has degrees. The more time that elapses between case diagnosis and control selection, the greater the bias will be. Thus, for the partially nonconcurrent Los Angeles study (1), the authors' bias hypothesis predicts a specific shape for the time trend in relative risk estimates for the underground wire code category: a distinct ramp downward in 1984-1988 to the vicinity of the null value, followed by a relatively flat surface in 1989-1991. Flexible trend analysis methods (12) can be used, even with a limited number of subjects, to see how closely the results conform to this prediction. A simpler but similar analysis (13) firmly refuted, in my opinion, the hypothesis (7, 9, 14) that nonconcurrent control selection in a previous study (7) produced an upward gradient of leukemia relative risk estimates that closely tracked the median magnetic flux densities in the wire code categories (8) .
Because of their efficiencies of cost and time, random digit dialing and nonconcurrent control selection are very popular methods in modern case-control research. With creditable candor, Preston-Martin et al. relate their original view that nonconcurrent control selection would be "justified in order to include a sufficient number of cases" (1, p. 111). The investigators' subsequent experience should make others think twice about purchasing data quantity at the price of nettlesome concerns about data quality.
Acceptance of the null hypothesis for magnetic fields and childhood brain cancer would not strengthen the causal hypothesis for childhood leukemia and might weaken it.
Not long ago, a consensus seemed to be forming that, among children, brain cancer was the most likely cancer to be related to magnetic field exposure. In 1992, a panel called the epidemiologic evidence "less weak for brain cancer than for leukaemia" (15, p. 130). In the same year, another reviewer concluded that "[a] single finding in this extensive group of studies points to a possible causal association, namely, the increase in risk of central nervous system cancer in childhood...The leukemias may not be a fruitful area of study" (16, p. A-21) .
Times have changed. The two studies in this issue (1,2) and, in the aggregate (17), three recent Nordic studies (18) (19) (20) are liable to be pigeonholed as "negative" for brain cancer. With appeal to the ancestral criterion of specificity of effect, some observers might see the literature as beginning to point more specifically toward leukemia. Thus, by the peculiar logic of this causal criterion, "negative" evidence for brain cancer may become transmuted into "positive" evidence for leukemia.
The problem with this interpretation is that two key studies, by Wertheimer and Leeper (21) and by Savitz et al. (7), without which the case for a leukemia effect would not be much of a case at all, were "positive" for leukemia and for brain cancer. If one were to accept the null hypothesis for brain cancer on the basis of the more recent results, one would be obliged to conclude that both of these earlier studies were "false positives" for brain cancer but "true positives" for leukemia. Many possible explanations for "false-positive" results, e.g., certain biases or random control-sampling error, would have been nonspecific and thus would have affected the results for both diseases. As a consequence, without a tenable hypothesis of upward bias specific to brain cancer in the Evidence on Magnetic Fields and Childhood Cancers 131 earlier studies, the recent "negative" results for brain cancer actually weaken the overall case for a leukemia effect.
Publication lies much closer to the beginning than to the end of peer review. This fact of scientific life is not peculiar to research on childhood cancers and magnetic fields, nor even to epidemiology. Unfortunately, like other facts of life, it tends to be denied.
Who treats publication as the end of peer review? The usual suspects include journalists (22) , of course, and their symbiotically codependent flacks at journals, funding sources, and universities (23) , who all conspire to bestow Warhol's predicted 15 minutes of fame onto newly published reports. The antijunk science movement (24) may be partly to blame for promoting peer-review publication as an imprimatur of quality, entitling one to defend scientific work not only on its merits but on its mere appearance in such a forum (25, 26) .
As authors, however, we must shoulder much of the responsibility ourselves. Standing up to take part in the critical discussion of our published work is seldom pleasurable and seems like inefficient careerism. We all have new proposals to write, new data to collect, new papers to publish. Moreover, many of us seem to have a great deal of difficulty just saying "no comment" or something ambivalent to the sensationalizing press, when "no comment" or something ambivalent would be the most constructive or accurate thing to say. Thus, we too often fail to anticipate or resist the varied pressures toward taking a defensive stance about our published work.
In reality, the postpublication phase is the most important phase of peer review. Publication merely signifies that one's work is deemed worthy of widespread critical scrutiny. Society would be far better served if it were persuaded to view publication not as a claim to knowledge, but simply as an open invitation to inspect one's results and to consider one's preliminary interpretation. Funding sources would do a great service by providing financial support for investigators to participate fully in the postpublication peer review of their own work.
The process is aided greatly when conscientious and self-critical authors like Preston-Martin et al.
(1) leave relatively few important questions about methods and results unanswered in crafting their initial published reports. Nevertheless, the history of science, distant and near, reveals the wisdom in Bartley's wistful plea that "it could only do good if every published manuscript were prominently marked 'Damaged Goods'" (27, p. 450).
Until today, only the authors themselves and a small group of privileged observers have had the opportunity to develop preliminary ideas about the ultimate contributions these two newest studies (1,2) will make to the epidemiology of magnetic fields and brain cancer in children. Today, the number of peer reviewers increases by orders of magnitude. As the most crucial phase of peer review gets under way, we shall learn more about, and from, these important investigations.
